A previously undescribed streptomycete, isolated as a contaminant in a marine fungal culture, was found to produce chromomycin A3 (24) , a member of the aureolic acid group of Actinomycetales antibiotics (2) . Chromomycin AS exhibits antitumor activity and is currently under clinical evaluation by the National Cancer Institute of the National Institutes of Health (12, 15) . Key taxonomic features of the streptomycete, which was given the strain designation AUW-83, were ascertained and then compared with those in the literature for organisms alleged to produce antibiotics belonging to the aureolic acid group; 15 strains of organisms alleged to produce antibiotics of the aureolic acid group were obtained for direct taxonomic comparison with strain AUW-83. Strain AUW-83 was found to be easily distinguishable from this group of organisms on the basis of melanin reaction, spore chain morphology, color of sporulating culture, and utilization of carbon sources. Details of these considerations are presented in the accompanying paper (25) .
Further comparisons of these key features were made with the published descriptions of over 450 strains evaluated by the International Streptomyces Project (ISP) (20) (21) (22) (23) . The new isolate was found to resemble strain 829 of Streptomyces cauourensis Giolitti 1958 (7,22 ; G. Giolitti and R. Craveri (6, 7) . It was of interest, therefore, to examine two other alleged flavensomycin-producing strains (5) belonging to the "griseus" series-Illinois 205-2 and Illinois 205-2M-which were acquired from the Northern Regional Research Center, Peoria, Ill., under the numbers B-3001 and B-3002, respectively. All strains were maintained in the sporulating state on Difco ISP medium 2.
ISP methods. Recommended procedures were employed for the determinations of spore chain morphology, spore characteristics, aerial mass color, color of substrate mycelium and soluble pigments, melanoid pigmentation, and carbon utilization (19) . ISP media 1, 2, 3, 4, 5, 6, 7, and 9 were obtained from Difco Laboratories. Additional materials and methods. Growth characteristics on medium 7 (glycerol-calcium malate agar) and medium 42 (tyrosine-yeast extract agar) of Waksman (27) were determined. Attention was focused on the aerial mass color, the solubilization of malate in medium 7, and the formation of melanoid pigments in medium 42. A spore inoculum was employed.
Dextran (clinical grade, molecular weight 60,OOO to 9O,OOO, Nutritional Biochemicals Corp.) was employed in an assimilation test in a manner similar to that used in the standard test for determining utilization of sole carbon sources. The dextran was sterilized by overlaying it with reagent grade diethyl ether, and the ether was allowed to evaporate prior to incorporation of the dextran into the cooled, melted, carbon utilization agar.
Arylsulfatase activity was determined in petri plates (15 by 100 mm) using Wayne sulfatase agar (BBL). The agar plates were inoculated by streaking once across the middle with a loopful of a heavy spore suspension in sterilized, distilled water. Cultures were incubated at 28°C for 10 days and then flooded with 10 ml of 1 M sodium carbonate solution. Production of a pink to red color was taken to indicate the presence of free phenolphthalein liberated by the enzymatic attack on the substrate, tripotassium phenolphthalein sulfate.
The tolerance of organisms to selected heavy metals was assessed in a basal medium with the following formula: glucose (BBL), 1.0%; peptone (Difco), 0.5%; yeast extract (BBL), 0.1%; sodium chloride, 0.5%; distilled water, with adjustment of pH to 7.6 with dilute NaOH prior to autoclaving; agar (BBL), 1.5%. Salts of heavy metals (ZnC1,; CuSO4 . 5 HzO; CoClz . 6 HzO) were sterilized separately by filtration (Falcon 7103 filters) and then incorporated into the cooled, melted basal agar at 50 p g / d based on the heavy-metal content. The test plates were inoculated with a spore suspension in the same manner as described for the ISP standard procedure for inoculating plates for morphological studies (19) . The cultures were incubated at 28°C and observed over a period of 24 days. Growth of the organisms on the heavy-metal agars was compared to growth on the basal medium alone.
The susceptibility of the organisms to selected antibiotics was determined with sensitivity test agar (BBL) and a single high-potency disk (BBL; penicillin, 10 U; erythromycin, 15 pg). Chromomycin A,?, isolated from strain AUW-83 (24), was also employed, but at a strength of 1.0 pg per disk (Schleicher & Schuell, 740-E, 12.7 mm). Spores from either one-half of a slant culture or from a full slant culture were harvested in 5 ml of sterilized, distilled water, incorporated into 100 ml of the cooled, melted test agar, and dispensed into three petri plates (15 by 100 mm). Agar plates of Staphylococcus aureus NRRL B-313 and Escherichia coli ATCC 10536 were similarly prepared and were used as controls both for disk potency and for determination of relative resistance of the study organisms to the antibiotics employed. The control strains were cultivated on a rotary shaker in 50 ml of Trypticase soy broth (BBL) for 24 h at 28°C; a 0.1% vol/vol inoculum concentration was utilized. After application of the antibiotic-impregnated disks to the solidified media, the test plates were incubated at 28°C for 24 to 48 h. Diameters of the zones of inhibition were then recorded.
The antibiotic activities of the study strains were evaluated in a medium similar to that used by Chacko and Gottlieb for study of strains Illinois 205-2 and Illinois 205-2M (5): glucose (BBL), 1.0%; yeast extract (Amber BYF 3001, 0.05%; peptone (Difco), 0-576; molasses (Grandma's brand label), 2.0%; distilled water, pH 6.1 without adjustment either prior to or after autoclaving. Aqueous spore suspensions were used to inoculate 50 ml of the molasses medium contained in 250-ml, cotton-plugged Erlenmeyer flasks. The flasks were incubated at 28°C for 96 h on a rotary shaker. Broth activity was determined against Staphylococcus aureus NRRL B-313, E. coli ATCC 10536, and Saccharomyces cerevisiae NRRL Y-567 using saturated paper disks (Schleicher & Schuell, 12.5 mm) and the bioassay conditions as described above for antibiotic susceptibility testing. No distinctive pigments other than yellowbrown were found in the reverse mycelium (i.e., reverse side of colony) of cultures of all of the strains studied. Diffusible, soluble pigments other than brown or black were found only with strain 689 grown on the standard media. This yellow, soluble pigment was not a pH indicator.
Observations on the production of melanoid pigments by the strains on standard media and on Waksman medium 42 are presented in Table  2 . All cultures, except that of strain Illinois 205-2M, were found to produce melanoid pigments on at least three of the four media which were utilized. Strain Illinois 205-2M failed to produce melanoid pigments on any of the melanin formation media employed.
Carbon utilization. 2. Growth recorded as ''k to +" refers to a trace doubtful (19) . Such a subjective distinction may amount of growth. The amount of growth of be the reason why strain 829 was described by strains 829 and Illinois 205-2 with arabinose was ISP investigators (22) as positive and by less than the amount of growth observed with Pridham (17, 18) as negative for arabinose utilidextran, but it certainly was better than that zation. Strain 689 differed from all of the other which a reading of "k" indicates-utilization strains studied by producing a trace amount of growth on basal medium supplemented with xylose and raffinose and by being unable to assimilate dextran. Arylsulfatase activity. Only strain 689 gave a positive reaction for arylsulfatase activity. In 1958, Wayne and co-workers (29) reported on a study of arylsulfatase activity by mycobacteria and aerobic Actinornycetales. Eight streptomycetes, without mention of species names or sources, were found to give a negative reaction after 14 days of incubation. The report given here is an indication that some streptomycetes are capable of exhibiting arylsulfatase activity.
Tolerance of the streptomycetes studied to heavy metals. The cultural characteristics of the study strains on heavy-metal agars relative to the control basal medium are presented in Table 4 . The mineral metabolism of streptomycetes has usually been approached from the standpoint of effects on antibiotic production, and toxicity levels of heavy metals have been defined in limited cases (26). The data reported a Definite browning was observed beneath sporulating aerial mycelium which had developed at the top of the test slants; only trace browning occurred where growth was present but no aerial mycelium had appeared.
"onl y trace browning was observed.
in this study may indicate that there exists a differential tolerance among streptomycetes toward heavy metals. Strain AUW-83 differed from all of the other strains in that it produced a soluble, dark brown pigment, modified by graygreen, after 10 days of incubation on the basal agar supplemented with zinc. Little soluble pigment, except for a slight yellow-brown exhibited by strain 689, was observed with the remaining strains on the zinc agar. Susceptibility to antibiotics. The responses of the streptomycetes studied to selected antibiotics are presented in Table 5 . Resistance to antibiotics is a relative term, and no standardized procedure exists for determining susceptibilities of streptomycetes to antibiotics. The method reported in this investigation is not claimed to be either ideal or without limitation, but it utilized a very necessary component which should be inherent in any such procedure, namely, relative responses of quality control organisms. Quality control cultures permit control of the accuracy of test procedures and are included in the standardized procedures of the Kirby-Bauer method for antibiotic susceptibility testing recently adopted by the National Committee for Clinical Laboratory Standards (16) . Staphylococcus aureus ATCC 25923, E. coli ATCC 25922, and Pseudornonas aeruginosa ATCC 27853 are employed in this clinical laboratory procedure.
If Staphylococcus aureus NRRL B-313 is considered to be susceptible to penicillin, chromomycin AB, and erythromycin, and E. coli ATCC 10536 is considered to be resistant, then the data for the streptomycetes can be assessed on a relative basis. Accordingly, both strain similarities and differences were displayed in these data.
Antibiotic activity. Results from a limited testing for antibiotic activities are given in Table   6 . Strain 829 displayed no detectable activity against any of the three test organisms. Strain AUW-83 exhibited a pattern consistent with its 689 has been reported (28) to produce the antibiotic xanthicin, which was found to be weakly active against certain fungi and grarn-positive bacteria. The data in this study indicate that strain 689 has the capacity to antagonize not only fungi and gram-positive bacteria but also gram-negative bacteria.
DISCUSSION
Gottlieb and Shirling (9) and Hutter (10) have suggested a primary group of four characteristics (sporophore morphology, spore surface, color of 
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Cross-agglutination with:
GA1 -&tiserum idase positive; possesses cytochromes of the a, 6, and c types.
The temperature for optimal growth is between 35 and 38°C. The maximum temperature for growth is between 40 and 41°C.
Some strains are susceptible to temperate phages, the host range of which is very restrictive. G+C content of DNA: 66.5 to 68.0 mol%.
There is high interstrain DNA homology. Type strain: GA3 (= DSM 1034). Source: Isolated from soil, mud, or water by liquid enrichment for hydrogen bacteria and by the use of a gas atmosphere consisting of 10%
The strains of P. pseudoflava differ from P. flaua with respect to the characters listed in Table 8 . 
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Streptomycetes are generally susceptible to the antibiotics which they produce but usually at concentrations much higher than those found to inhibit other streptomycetes. Strain AUW-83 shows susceptibility to chromomycin AB at a concentration of approximately 50 pg per disk. The greater resistance displayed by strain AUW-83 or, contrarily, the greater susceptibility exhibited by strains 829, Illinois 205-2, and Illinois 205-2M to chromomycin A3 (1.0 pg per disk) is probably an indication that the latter strains do not have the capacity to produce the chromomycin antibiotics. This contention is supported by the data in this report, which indicate that no activity suggestive of the presence of the chromomycins was detectable in the broths fermented by these strains.
Therefore, on the basis of a qualitative difference in antibiotic-producing capacity, strain AUW-83 is regarded as belonging to a distinct subspecies of Streptomyces cauourensis, for which the name Streptomyces cavourensis su bsp. washingtonensis su bsp. nov.
(wash.ing.ton.en'sis. M.L. adj. washingtonensis pertaining to Washington State, where strain AUW-83 was isolated) is proposed. It differs from the type subspecies in that it produces the antibacterial, antitumor antibiotic chromomycin As and other chromomycins. The type strain of S. cauourensis subsp. washingtonensis is strain
